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NOVEL COMPOUNDS 

The present invention relates to compounds and compositions for treating diseases 
associated with cysteine protease activity. The compounds are reversible inhibitors of 
cystdne proteases S, K, F, L and B. Of particular interest are diseases associated with 
Caihqpsin S. In addition this invention also discloses processes for the preparation of sudi 
inhibitors. 

BACKGROUND OF TBDE INVENTION 

Cathepsin S is a member of the papain super&mily of cysteine proteases which also 
encompasses Cathepsins B» H, L, O and KL Cathepsin S plays a key role in the processmg 
of invariant chain in MHC class II complexes allowing the complex to associate with 
antigem'c peptides. MHC class II complexes are then transported to the surface of the cell 
for presentation to effector cells such as T cells. The proems of antigen presentation is a 
fundamental step in initiation of the immune response. In this respect inhibitors of 
cafhepsin S could be useful agents in the treatment of inflammation and immune disordm 
such as» but not limited to, asthma, rheumatoid arthritis, multiple sclerosis and Crohn's- 
disease. Cath^sin S has also been implicated in a variety of other diseases involving 
extracellular proteolysis such as the development of emphysema in COPD through 
degradation of elastin and in Al^eimers disease. 

Other Cathepsins notably K and L have been shown to degrade bone collagen and oth^ 
bone matrix proteins. Inhibitors of these q^teine proteases would be expected to be useful 
in the treatment of diseases involving bone resorption such as osteoporosis. 

The present invention therefore provides a compound of formula (I) 




(I) 



inwhidi: 

X is N or CA where A is hydrogen, halogoi, CHR^R^, OR^ NR^R', 
SR^ 

R^ and R^ are independently hydrogen. Ci.6 alkyl or Cj^ cycloalkyl hoth of which can 
optionally contain one or more O, S or NR'' groups where R* is hydrogen or Ci^ alkyl, and 
can be optionally substituted by aiyl, h^eroaiyl, NR^R* where R^ and R^ together with the 
nitrogen atom to which they are attached form a 4-7 membered ring optionally containing a 
further O, S, NR^ or R2 and R3 together with the nitiugai atom to which they are attached 
form a 4-7 manbered ring optionally containing a further O, S, NR* gioi^, or R2 and R3 
are aryl or heteroaryl groups, both aryl and h^eroaiyl groups being optionally substituted 
by halogen, amino, hydroxy, cyano, nitro, carboxy, CONR'R*, SO^S^R'R^ SO2R'*, 
trifluoromethyl, NHS02R^ NHCOR*, ethylenedioxy, methylenedioxy. C,-6 alkyl, Ci^ 
aSkoxy, NR'R* or SR' where R' and R* are mdependently hydrogen or C1.6 alkyl; 

R and R* are independently a group Y(CH2)pR* where p is 0, 1 , 2 or 3 and Y is O or NR" 
where R'** is hydrograi, Ci^ alkyl or €3^ cydoalkyl; 

and R* is hydrogen. Cm alkyl which can optionally contain one or more 0,Sor NR* 
groups where R'^is hydrogen or Ci-e alkyl, or a 3 to 7-membered saturated ring optionally 
containing a carbonyl group, one or more O, S or N atoms, or an aryl or heteroaryl group 
containing one to four hetaioatoms selected from O, S or N, the saturated ring, aryl and 
heteroaryl groups all bang optionally substituted by halogen, amino, hydroxy, cyano, 
nitro, catboxy, CONR V, SO2NRV, SO^\ trifluoromethyl, ^IHS02R^ ^IHCOR^ 
efhylenedioxy, methylenedioxy, C,^; alkyl, C^alkoxy, SR^ or 1SIR"r" where R" and R" 
are independently hydrogen, Ci^ alkyl or together with the nitrogen atom to which th^ are 
attached form a 5- or 6-membered saturated ring optionally containing a furthCT O, S or 
NR* group; 

or R/R' is a group NR">(CHR'°) CONR^R^ or NR'<'(CH2),CONR2r3 where q is 1, 2 or 3; 
or R/R' is a group NR'^r'* where R" and R" together with the nitrogen atom to which 
they are attached form a 4 to 7-meaibGKd saturated ring optionally containmg a carbonyl 
group, O, S or N atom and optionally substituted by Ci^ alkyl, amino, hydroxy, CQaCi^s 
alkyl, halogen, NR^R«, NR'r«, c,^ alkylNR^R'* where R" and R'« are independently 
hydrogen or C,^ alkyl, CONR'^R'** where R^ and R^* are independently hydrogen or Ci^ 
alkyl, or optionally substituted by aryl, phenoxy, COphenyl, or a heteroaryl group, the 
latter four groups being optionaUy substituted by halogen, amino, hydroxy, cyano, nitro. 
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carboxy, CONR^R^ SO2NR V, S02R\ trifluoromethyl, NHSOjR^ NHC0R\ 
efhylenedioxy, methylenedioxy, Ci^ alkyl, Ci-6 alkoxy, SR^ or NR"r'^ where R" and R^^ 
are independently hydrogen, Ci^ alkyl or together with Ihe nitrogra atom to which they are 
attached fonn a 5- or 6-menibCTed saturated ring optionally containing a furth^ O, S or 
5 NR"^ group; 

and pharmaceuttcally acceptable salts or solvates thereof. 

In the context of the present specification, unless otherwise indicated, an alkyl or alkenyl 
10 group or an alkyl or alkenyl moiety in a substituent group may be linear or branched. Aiyl 
groups include phenyl and naphthyl. Heteroaryl groups include 5- or 6- membered, 5,6- or 
6,6-fused het^ocyclic rings containing one or more heteroatoms selected from N, S, O. 
Examples include pyridine, pyrimidine, thiazole, oxazole, pyrazole, imidazole, fiiran, 
thiophene, quinoline, isoquinoUne, benzimidazole, benzofuran, benzothiophene and indole, 

15 

Certain compounds of fomiula (I) are capable of existing in stereoisomeric forms. It will 
be understood that the invention encompasses all geometric and optical isomers of the 
compounds of formula (I) and mixtures thereof including racemates. Tautomers and 
mixtures thereof also form an aspect of the present invention. 

20 

Pxefea^ably X is CH, NHR^ OR^ where R^ is preferably H or alkyl 

Preferably R is a group Y(CH2)pR^ where p is 0 or 1 and Y is NR^ where R^ is hydrogen 
and R' is substituted phenyl. Preferably R^ is phenyl substituted by halogen, especially 
25 chloro. More preferably R^ is phenyl substituted by chloro in the 4-position, 

Preferably R^ is a group NR^^R^"* where R^^ and R*'^ together with the nitrogen atom to 
which they are attached form a morpholine ring, piperidine or piperazine ring optionally 
substituted, or R* is a group NR^**^ where R*^ is H or Ci^ alkyl and R^ is Ci-6 alkyl which 
30 can optionally contain one or more O, S or NR"* groups where R"* is hydrogen or Ci^ alkyl. 

The most preferred substituents for R and R^ are those of the examples exemplified herein. 

Preferred compounds of the invention include: 
35 4-[(4-Chlorophenyl)amino3-6-(dimethylamino)-l,3,5-triazine-2-carboiutrile, 

4-Morpholin-4-yl-6-(4-phCTOxypiperidin-l-yl)-l,3»5-triazine-2-cartK>m 
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4-[{4-CMoroph«yl)amino>6-moipholin-4-yl-1^3,5-tria2ine-^ 
4-(7-A2abicyclo[2.2a]hq)t-7-yl)-6-[(4.cMon)phenyl)ffl 
4-[(4-Chlorophenyl)amino]-6-pynolidin-l-yl-l,3,5-tria^ 
4~[(4-CWorophenyI)amino]-6-piperidin-l -yM ,3,5-triazine-2-carbonitrile, 
4-[(4-CWorophenyl)ainino]-6-(ethylainino>- 1 ,3,5-triazine-2-carbomtrile, 
4-[(4-Chlorophenyl)amino]-6-(3-hydroxypyrrolidin-l -yl)-l ,3,5-tria^ 
4-[(4-Chlorophenyl)amino]-6-[(2-piperidm- 1 -ylethyl)amino]"l ,3,5^^ 
4-[(4<ailoit)phenyl)amino]-6-(4-phenylpiperidu^^ 
4-[(3-CMorob©a2yl)amino]-6-(dimetihyIamino)-l,3,5-tf 

4-Moipholm-4.yl-6-[(4-moipholin-4-ylphenyl)ammo]- 1 3,5-triazine-2-carbomtrile, 
4-(2,3-Dihydro- 1 ,4-benzodioxin-6-ylamino>6-morpholin-4-yl- 1 ,3,5-tria2dne-2- 
carbonitrile, 

4-Morpholin-4-yl-6-(3-phenylpiperidin-l -yl)-l ,3,5-tiiazine-2-carbonitrile, 
4-(i ,4'-Bipiperidin-l ^yl)-6-morpholm-4-yl- 1 ,3,5-tria2i^^^ 

4-[4-(lH-Imidazol- 1 -yl)piperidin- l-yl]-6-morpholin-4-yl- 1 ,3,5-triazme-2-carbonitrile, 
4-[4.(4-CMorobenzoyI)piperidin-l.yl]-6-moipholin 

4-[4-(5-CMoropyridm-2-yl)piperazm- l-yl]-6-moipholin^^^ ,3,5-triazine-2-caibonitrile, 
4.MorphoIin-4-yl"6-{[3-(2-oxopyrix>Udin-l-yl)propyl]aim^^ 

1 -(4-Cyano-6-moipholin-4-yl- 1 ,3,5-triazin-2-yl)-N,N-diethylpiperidine-3-carboxamide, 
4-[4-(2-Methoxyphenyl)piperazin-. 1 -yl]-6-inorpholin-4-yI- 1 ,3,5-tria2ine-2-carbonitrile, 
N'^2'^(4-Cyano-6-morpholin-4-yl-13>triazin.2-y]).N~l~N~l~b^ 
morpholin-4-yl- 1 ,3,5-triazin-2"yl)-N-isobiitylglycyl]moipholin-3-yl>-N-2-. 
isobutylglycinamide^ 

4.Morpholin-4-yl-6<(2-pyridm.3.ylethyl)amino]-^ 

4-{[2.(2-Fuiyl)ethyI]anuno}-6-moipholin-4-yI-l,3,5-triazine-2-^ 

44(4-CMorophenyl)amino]-6-(4-methylpiperazin-l-yl)-l,3,5-M 

4-Azetidin. 1 -yl-6-[(4-chlorophenyl)ainino]- 1 ,3,5-tria2ine-2-carbomtrile, 

4-[(4-Chlorophenyl)aimno]-6-moipholin-4-ylpyrimidine-2-^ 

4-[(4-MethylcyclohexyI)amino]-6-moipholin-4-ylpyrimidine-2Hj^ 

4<4-ailoropheaoxy)-6.moipholin'4-yIpyrimidin^^ 

4.[(4-Chlorophenyl)amino]-6-(dimethylamino)pyii^ 

4-[(l -Methylpiperidin-4-yl)ainino]-6-inoipholin^^ 

4-(Cyclohexylanaino)-6-morpholin-4-ylpyriinidine"2-cait 

4-[(4-Chlorophenyl)ainino]-6-pyirolidin- 1 -ylpyrimidine-2-carbomtrile, 

4-[(6-<adoropyridinO-yl)aniinoJ-6-morpholin-4-ylpyrm 

l.{6-[(4-CaJorophenyl)ainino]-2-cyanopyrimidm-4-yl}-L-pro 



4-(4-AnnLinopiperidm-l-yl)-6-[(4K5hlorophenyl)amino]pyrinM 
4-[(4-CWorophenyl)amino]-6-(4-pyTrolidin- 1 -ylpiperidin- 1 -yl)^ 
4-[(4-CHlon>phenyl)amino]-6-[(3-pyrroHdin-l-ylpropyl)amm^ 

tert-Butyl 4- {6-[(4-chlorophenyl)ammo]-2-cyanopyrimidin^ 1-carboxyIate, 
4-[(4-Chlorophenyl)amino]-6-(cyclopropylamino)pyri^ 

4- [(4-ChlorophenyI)ainino]-6-piperaziii- 1 -ylpyrimidme-2-carbonitrile, 
(2S)-N-2— {6-[{4-ChlorophenyI)amino]-2-cyanopyrimidm-4-yl}-^^ 
{6-[(4-cUorophenyl)amino]-2-cyanopyrimidin-4-yl}-L4eucyl)moipholm^ 
leucinamide) 

5- CliloiXH4-[(4H5Uorophenyl)ammo]-6-moiphoUn-4-ylpyi^ 
4-[(4<MorophOTyl)amino]-5-methoxy-6-piperazin- 1 -ylpyrimidine-2-carboiutrile, 
4-[{4-CWorophenyl)amino]-5-methoxy-6-moipholm^ylpy^ 
4-[(3S)-3-Aminopyrrolidin-l-yl]-^-[(4-cMorophCTyl)ainjno]-5-^ 
carbonitrile, 

4-[(4-Chlorophenyl)amino}-6- {4-[3-(diinethyIamino)propyl]piperazin- 1 -yl} -5- 
methoxypyrimidine-2-carbonitrile, 

4-[(4-CUorophenyl)amino]-6-(dimelhylaiiimo)-5-methox^ 

4- [(4-Chlorophenyl)amino]-5-melhoxy-6<3-oxopiperazra-l-yl^ 
1 - {6-[(4-CWorophenyl)amino]-2-K>yano-5-methoxypyrimidm 
carboxamide, 

4<4-Aminopiperidm-l-yl)-6-[(4-dilorophenyI)amino]-5-methox^ 
carbomtrile, 

5- Amino-4-[(4-chlorophenyl)amino]-6-morpholin^-ylpyrimidine-2-car^ 
5-Aiiuno-4-[(4<Ihlorophenyl)ainino]-6-(ethylamino)pyr^ 

and pharmaceutically acceptable salts thereof 

The present invention further provides a process for the preparation of a compound of 
formula (I) which conciprises 

(i) reaction of a compound of general fomiula (JJ) 




wherein LI, L2 and L3 represent a leaving group (e.g. halide, sulphide, sulfoxide or 
sulphone group), preferably the sulphide is oxidised to a sulphoxide or sulphone group 
before displacement An oxidising agent such as a peradd may be used, for example 
meta-cMoroperbrazoic add in dichloromelhane at room tOTiperature. 

LI and L2 may be displaced by R and respectively where R and R^ are defined in 
formula (I) and L3 may be displaced by a cyanide salt. The sequence of displacement 
of LI, L2 and L3 may be varied. 

When X==CA and A= OR^ SR^ or CHR^R^ compounds of gmeral formula (II) may be 
formed by treatmmt of compounds of general formula (IH) and (IV) with phosphorous 
oxychloride at reflux. R^' is preferably Ci^ alkyl or bmzyl 

O sr'^ CN 

HN^NH N"^^NH N^N 




CH^O O^CH^O R^^-f^^R' 

A A NO2 

(m) (IV) (V) 

(ii) when X=CA and A=NH2 reaction of a compound of general formula (V) undear a 
hydrogen atmosphere with palladium catalyst at room temperature- 



According to a fiirdier feature of the invention there is provided a compound of the 
formula (I), or a phannaceutically acceptable salt thereof, for xise as a therapeutic agent 

According to a further feature of the present invention there is provided a method for 
producing inhibition of a cysteine protease in a warm blooded animal, such as man, in need 
of such treatment, which comprises administering to said animal an effective amount of a 
compound of the present invention, or a phannaceutically acceptable salt thereof. 

The invention also provides a compound of the formula (I), or a pharmaceutically 
acceptable salt thereof, for use as a medicament; and the use of a compound of the formula 



(I) of the present invention, or a phannaceutically acceptable salt thereof; in the 
manufacture of a medicament for use in the inhibition of a cysteine protease in a warm 
blooded animal, such as man. 

In particular the invention provides the use of a compound of the formula (I) of the present 
invention, or a phannaceutically acceptable salt thereof in the manufacture of a 
medicament for use in the inhibition of Cathepsin S in a warm blooded animal, such as 
man. In order to use a compoxmd of the formula (I) or a phannaceutically acceptable 
salt thereof for the therapeutic treatment of mammals including humans, in particular in the 
inhibition of a cysteine protease, it is normally formulated in accordance with standard 
pharmaceutical practice as a pharmaceutic^ composition. 

Therefore in anodier aspect the present invention provides a phamiaceutical composition 
which comprises a compound of the fomiula (I) or a phannaceutically acceptable salt 
thereof and a phannaceutically acceptable diluent or carrier. 

The pharmaceutical compositions of this invention may be administered in standard 
manner for the disease condition ttiat it is desired to treat, for example by oral, rectal or 
parenteral administration. For tiiese purposes the compounds of this invention may be 
formulated by means known in the art into the form of, for example, tablets, capsules, 
aqueous or oily solutions or suspensions, (lipid) emulsions, dispersible powders, 
suppositories, ointments, creams, drops and sterile injectable aqueous or oily solutions or 
suspensions. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
administration in unit dosage fonn, for example a tablet or capsule which contains between 
100 mg and 1 g of the compoimd of this invention. 

In another a^ect a pharmaceutical composition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection. 

Each patirat may receive, for example, an intravenous, subcutaneous or intramuscular dose 
of 1 mgkg'* to 100 mgkg"^ of the compound, preferably in the range of 5 mgkg'' to 20 
m^g'* of this invention, tfie composition being adnrinistered 1 to 4 times per day. The 
intravenous, subcutaneous and intramuscular dose may be givai by means of a bolus 
injection. Alternatively the intravenous dose may be given by continuous infusion over a 
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period of time. Altanatively each patient will receive a daily oral dose which is 
approximately equivalent to the daily parenteral dose, the composition being administered 
1 to 4 times per day. 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula (I), or a pharmaceutically-acceptable salt fliereof (hereafter 
compound X), for therapeutic or prophylactic use in humans: 
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(a) .- p 

Tablet I 


me/tablet 


Compound X. 


100 


Lactose Ph.Eur. 


179 


Croscaimellose sodium 


12.0 


Polyvinylpyirolidone 


6 


MacEnesium stearate 


3.0 




Tablet n 


me/tablet 


Compound X 


50 


Lactose PkEur. 


229 


Croscarmellose sodium 


12.0 


Polyvinylpyrrolidone 


6 


Maenesium stearate 


3.0 


(c\ 


Tablet ni 


me/tablet 


Compound X 


1.0 


Lactose Ph.Eur. 


92 


Croscaimellose sodium 


4.0 


Polyvinylpyrrolidone 


2.0 


Maenesium stearate 


1,0 


(d\ 


Capsule 


m^capsule 


Compound X 


10 


Lactose Ph.Eur. 


389 


Croscarmellose sodixun 


100 


Maenesium stearate 


1. 


(e) 


Iniection I 


(50 me/ml) 


Compound X 


5.0% w/v 


Isotonic aqueous solution 


to 100% 
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Buffers, pharmaceutically-accqptable cosolvents such as polyethylene glycol, 
polypropylene glycol, glycerol or efhanol or complexing agents such as hydroxy-propyl p 
cyclodextrin may be used to aid fonnulation. 
5 Note 

The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 

10 The following examples illustrate the invention. 
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Example 1 

4-[(4<:Worophcnyl)anuno]-6-(dimethylaiiaino)-lA5-triazine-2H:arbonitri^ 
(i) 4,6-DlGUoro-NK4-cldorophNiyl)-l^^-triazin-2-aiiune 

4-Chloroamline (8 Ji8g) was added to a mixture of tridiloiotriazme (6g) in acetone/ice- 
water (1:1, 60ml) and stirred for Ih. The solid was fUtered off and dried to give a light 
brown solid, 8.Sg. 

MS: APCI(+ve) 275/7(M+l) 

(i0 6<Moro-N~2--(4-chlorophenyl)-N~4~,N'>4~-dimethyl-lA5-tr^^ 
A solution of dimethylamine in tetrahydrofinran (2M, 1.1ml) was added to a mixture of the 
product from step (i) (0.3g) in acetone (10ml) and ice-water (lOml). After stirring for Ih, 
the solid was filtered, washed with water and dried. Yield 0.3g solid. 

MS: APCI(+ve) 284(M+1) 

(iu)4-I(4-ChIorophenyl)aminol-6Kdimediylamino)-l^,5-4riazlne-2-<arboiu 
Sodium cyanide (0.138g) was added to a solution of the product frcMn step (ii) (0.4g) in 
N.N-dimethylformamide (20ml) and heated at PO'C for 16h. The mixture was partitioned 
between ethyl acetate and water, a solid formed which was filtered off and purified by 
RPHPLC 15-85% ac^onitrile in aqueous trifluoroacetic add. Yield 0.05g 

MS: APCI(+ve)275(M+l) 

IHNMR: (DMSO-d6) 5 10.30(lH,bsX 7.72-7.37(4H, 2xd), 3.14(6H, s) 
Example 2 

4-Moipholin-4-yt6-(4-phenoxyp^cridin-l-yl)-l^^-triazine-2-carboiiitriIe 
(i)2,4-Dlchloro-6-morpholin-4-yl-l,3,5-triazine 

Morpholine was added dropwise to stirred solution of ttichlorottiaane (6.7g), N,N- 
diisopropylethylamine (6.5ml) in dichlorometiiane (50ml) at -78''C. The solid formed was 
filtered off, washed with water, dried to give a white solid (6.7g). 



MS: APCI(+ve) 235(M+1) 
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(u)4-MoiphoIm-4-yl-6-(4-phenoxypiperidin-l-yl)-l,3,5-triM^^ 

4-Phenoxypiperidine (0. 1 5g) was added to a solution of the product from step (i) (0.2g), 
N,N-diisopropylethylainine (1 .47inl) in tetrahydiofuran and stirred at room temperature for 
16h. The solvent was evaporated undo: reduced pressure and the residue purified by 
chromatography on silica eluting with ether/isohexane (1 :2). Yield 0.3g white solid. The 
solid was dissolved in N,N-dimethylfonnamide (20ml), sodium cyanide (0. Ig) added and 
heated at 90^C for 32h. The mixture was partitioned between ethyl acetate and water, the 
organic layer separated, washed with water, brine, dried (MgS04) and evaporated under 
reduced pressure. The residue was purified by RPHPLC 35-95% acetonitrile in aqueous 
trifluoroacetic acid. Yield 0,079g 

MS: APCI(+ve) 367(+H) 

IH NMR: (DMSO-d6) 5 7.31-6-91(5H, m), 4.66(1H, m), 4.1 1-4.04(2H, m), 3-70- 
3.57(10H, m), 2.00-L95(2H, m),1.63.1.60(2H, m) 

Examples 3-26 

Examples 3-26 were prepared according to the methods of example 1 or 2 using the 
appropriate amines. 

Example 3 

4'-[(4-Chlorophenyl)anunol-6-moiT>holin-4-yl-l,3,5-tnazine-2-carboni^ 
MS: APa{-ve) 315(M.l) 

IH NMR: (DMSO-d6) 5 10.41(1H, bs), 7.66-7.31(4H, 2xd), 3.74.3.64(8H, m) 
Example 4 

4-(7-A2abicycloI2.2.1]hept-7-yl)-6-[(4-cMorophenyI)amino]-l^,5-triari 
carbonltrile 

MS: APCI(-ve) 325(M-1) 

IH NMR: (DMSO-d6) S 10.37(1H, bs), 7.70-7.35(4H, 2xd), 4.64-4.61(2H, m), 1.74- 
1.52(8H,m) 
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Example 5 

4-((4-Chlorophenyl)aiiiino]-^-pyrroUdin-l-yMA5-tria2ane-2-<art)oidtri^ 
MS: APCI(-ve) 299(M-l) 

IH NMR: (DMSO-<i6) 5 10.29(1H, bs), 7.75-7.36(4H, 2xd), 3.54-3.49(4H, m), 1.96- 
1.90(4H,m) 

Ezanqple 6 

4-[(4^::hIorophenyl)aiiiinoH>-piperidin-l-yI-l^^triazine-2-cari»^ 

MS:APa(-ve)313(M-l) 

IH NMR: (DMSO-d6) 6 10,29(1H, bs), 7.66-7.38(4H, 2xd), 3.74-3.73(4H, m), 1.64- 
1.55(6H,m) 

Example 7 

4-[(4-ChlorophenyOanilnoI-6Ke1faylaminoH>3^-^>zine-2-carlM>iii^ 

MS: APCI(-ve) 273(M-1) 

lHNMR:(DMSO-d6) 5 10.31(lH,bs), 8.39-7 J4(5H, m), 3.36-3.27(2H, q), 1.10(3H,t) 
Example 8 

4-[(4<ailorophenyl)8minol-6-(3-hydroxypyiToUdin-l-yl)-l^^lria2ine-2-^^ 

MS: APCI(-ve) 315(M-1) 

IH NMR: (DMSO-d6) 8 10.31(1H, s), 7.76-7.38 (4H, m), 5.06(1H, m), 4.38(1H, m), 366- 
3.45(4H, m), 2.04-1.95(2H, m) 

Example 9 

4-I(4-Clilorophenyl)amino]-6-[^-pipaidin-l-ylediyOaniinol-13,5-triazlne-2- 
carbonitrlle 
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MS: APCI(+ve) 358(M+1) 

IH NMR: (DMSO-d6) 5 10.38C1H, s), 8.35-7.34(5H, m), 3.37(2H, m), 2.43-2.34(6H, m), 
1.48-1.44(6H,ni) 



Example 10 

4-[(4-Chlorophenyl)aiiiinol-6K4-phenylpiperidin-l-ylH»3»S-tria2ane-2-M^ 

MS: APCI(-ve) 389(M-1) 

IHNMR: (DMSO-d6) 5 10.33(1H, bs), 7.68-7.16(9H, m), 4.72-4.69(2H, d), 3.09-2.85(3H, 
m),1.88-1.55(4H.m) 

Example 11 

4-[(3-CUorobeiiz3i)amino]-Mdimethylamino)-l,3^-tiiazine-2-c^ 
MS: APCI(-ve) 287(M-1) 

IH NMR: (DMSO-d6) 6 8.59-8.44(lH, t), 7.37-7.22(4H, m), 4.47-4.44(2H, m), 3.07- 
3.03(6H,m) 



Example 12 

4-MorphoIjbti-4-yl-6-[(4-moi^holin-4-yIphenyI)amino]-l^,5-Mazto 

MS: APCI(+ve) 368(M-»-l) 

IH NMR: (DMSO-d6) 5 10.09(1H, s), 7.57-7.48(2H, d), 6.93-6.84(2H, d), 3.72-3.55(12H, 
m), 3.07-3.00(4H, m) 

Example 13 

4-(2^Dihydro-l,4-benzodioxm-6-yIammo)-6-morpholin-4-yl-l,3^-triazine-2- 
carbonitrile 
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MS: APCI(-ve) 339(M-1) 

IH NMR: (DMSO-d6) 8 10.13(1H, s), 7.2l-6.80(3H, m), 4.23-3.64{12H, m) 
Example 14 

s 4-MoiphoIln-4-yl-^(3-phenyIpiperidin-l-ylH>3,5-triazine-2-carlx>i^ 

MS: APCI(+ve) 351(M+1) 

IH NMR: (DMSO-d6) 5 7.35-7.22(5H, m), 4.67-2.64(1 3H, m), 1.93-1.48(4H, m) 

10 Example 15 

4-(l,4'-Bipiperidin-l'-yQ-6-moipho]!n-4-yl-l^,5-triaadne-2-e^ 
trifluoroacetate salt 

MS: APCI(+ve) 358(M+1) 
15 IH NMR: (DMSO-d6) 5 9.23(1H, bm), 4.75-4.64(2H, m), 3.71-3.36(1 IH, m), 2.93- 
2.87(4H, m), 2.08-1. 37(10H, m) 

Example 16 

4-[4-(lH-Iinidazol-l-yl)piperidin-l-yll-6-moiTiholin-4-yl-l^^triazine-2-car^ 

20 

MS: APCI(+ve) 341(M+1) 

IH NMR: (DMSO-d6) 5 9.n(lH, s), 7.89-7.88(lH, s), 7.69-7.68(lH, s). 4.79-4.62(3H. 
m), 3.74-3.02(10H, m), 2.17-1 .88(4H. m) 

25 Example 17 

4-I4-(4-Chlorobeiizoyl)plpericUn-l-yll-6-morpholm-4-yl-l^^triazme-2-carbonitrile 

MS: APCI(+ve) 413(M+l) 

IH NMR: (DMSO-d6) 8 8.04-8.02(2H, d), 7.64-7.60(2H, d), 4.62-4.52(2H, m), 3.80- 
30 3.69(5H. m), 3.32-3.08(6H, m), 1 .87-1 .43(4H, m) 
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Ebuudple 18 

4-[4-<5-Cliloropyridin-2-y0pIperazin-l-yll-6-moipholin'4-yl-l^^triazto 
carbonitrile 

5 MS: APCI(+ve) 387(M+1) 

IH NMR: (DMSO-d6) 5 8.14-8.13{1H, s), 7.65-7.62(lH, d), 6.91-6.89(1H, d), 3.82- 
3.57(16H, m) 

Example 19 

10 4-Morpholin-4-yl-^{[3-Cl-oxopynroUdln-l-yI)propyl]aiidno}-l^,5-triaaan 
caiijonitrile 

MS: APCI(+ve) 332(M+1) 

XH NMR: (DMSO-d6) 5 8.10-8.07(IH, t), 3.70-3.62(8H,m), 3.39-3.17(6H, m), 2.22- 
15 l.62(6H, m) 

Example 20 

l-(4-Cyano-6-morpholin-4-yl-l^,S-triazin-2-yl)-N,N-dietbylpiperidme-3-carboxamide 

20 MS: APCI(+ve) 374(M+I) 

IH NMR: (DMSO-de) 5 4.39(2H, m), 3.78.3.60(4H, m), 3.33-2.63(1 IH, m), 1 .80- 
1.43(4H,m), 1.16-0.92(6H,m) 

Example 21 

23 4-[4-(2-Meftoxyphenyl)piperazm-l-yll-6-moiT)hoIin-4-yl-lA5-tria2me-2-carbonitii^ 
MS: APCI(+ve) 382(M+1) 

IH NMR: (DMSO-d6) 5 6.99-6.87(4H, m), 3.86-3.63(1 5H, m), 2.99(4H, m) 
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Example 22 

N~2~(4<:yano-6-inorpholin-4-yl-l^A4ria2in-2-yl)-N~l~,N~l— bis{4-I^^^ 
moipholin"4-yl-l^^-triazin-2-yl)-N4soba^Ig^iycyl]moipholin-3-3^}-N~^ 

isobntylglycinaiiiide 

MS: APCI(+ve) 390(M+1) 

IH NMR: (DMSO-d6) 5 4.39-4.36(2H, d), 3.62-3.3 1(18H, tn), 2.05-l.92(lH, m), 0.87- 
0.85(6H, d) 

Example 23 

4-MorphoIin^yl-6-l(2-pyridin-3-yletiby0aininol-l^^triazine-2-<arboii^ 
trifiuoroacetate salt 

MS: APCI(+ve) 312(M+1) 

IH NMR: (DMSO-d6) 5 8.69-8.64(2H, m), 8J22-8.04(2H, m), 7.78-7.70(lH. m), 3.66- 
3.53(10H. m), 2.97-2.93(2H, t) 

Example 24 

4-{|2-(2-Fuiyl)ethyllamiBo}-6-morpholin-4-yl-lA5-triazine-2-carboiiitrile 
MS: APCI(-ve) 299(M+1) 

IHNMR: (DMSO-d6) 5 8.21(lH,t), 7.51(1H. s). 6.34(1H, s), 6.15(1H, s), 3.64-3.62(8H, 
m), 3.52-3.46(2H, m). 2.86-2.82(2H, m) 

Example 25 

4-l(4-CWoropheny^aminol-«-<4-mefliylpiperazln-l-yI)-l^^-triazine-2-carbonitrae, 
trifluoroacetete salt 

MS: APCI(+ve) 330(M+I) 

IH NMR: (DMSO-d6) 5 10.56(1H, bs), 10.05(1H, bra), 7.66-7.40(4H, m), 3.41-3.35(8H, 
m),2.81(3H,s) 
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Example 26 

4-Azetidin-l-yl-<-[(4-ddorophcnyOammol-l,3,5-« 

MS: APCI(-ve) 285(M-1) 
5 IH NMR: (DMSO-d6) S 1032(1H, s), 7.72-7.32(4H, m), 4.15^.10(4H, m), 2.38-230(2H, 

q) 

Example 27 

4-[(4-Chlorophenyl)amino]-6-moipholin-4-ylpyrimidin^^ 
(i) N-(4-CUorophenyl>2,6-difluoropyrimidin-4-amme 

4-Chloroamline was added to a stirred solution of 2,4,6- trifluoropyrimidine (7.7g), 
potassium carbonate (7.86g) in ethanol (80ml). The mixture was stirred at room 
temperature for 16h, diluted with water, extracted with ethyl acetate, dried (MgS04) and 
15 evaporated imder reduced pressure. The residue was purified by chromatography on silica 
eluting with isohexane/ethyl acetate (4:1). Yield 8-3g cream solid 

IH NMR: (DMSO-de) 5 10.47(1H, s), 7.58(2H, d), 7,45(2H, d), 6.35(1H, s) 

20 (ii) 4-[(4-Chlorophenyl)aminol-6-fluoropyrimidiiie-2-carbonitrile 

Sodium cyanide (0.046g) was added to a solution of the product from step (i) (0. 1 13g) in 
dimethylsulphoxide (3ml) and stirred at room temperature for 1 .5h. The mixture was 
partitioned be^een ethyl acetate and water, ttie organics washed with water, dried 
(MgS04), and evaporated under reduced pressure. The residue was purified by 

25 chronciatography on silica eluting with isohexane/elhyl acetate (4: 1). Yield 0.036g 

IH NMR: (DMSO-d6) 8 10.56(1H, s), 7.57(2H, d), 7.47(2H, d), 6.65(1H, s) 

(iii)4-[(4-CUorophenyl)amino]'^morpholm-4-ylpyrimidine-2-carboni^ 

30 Morpholine (0. 1 6g) was added to a solution of the product fit)m step (ii) (0. 1 6g) in iso- 
propylalcohol (4ml) and stirred for 2h at room traiperature. The mixture was partitioned 
between ethyl acetate and aqueous sodium hydrogencarbonate solution, the organics 
separated, dried (MgS04) and evaporated under reduced pressure. The residue was 
purified by chromatography on silica eluting with isohexane/ethyl acetate (1:1). Yield 

35 0.09g 
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MS: APCI(+ve) 316(M+1) 

IH NMR: (DMSO-d6) 6 9.65(1H, s), 7.52(2H, d), 7-38(2H, d), 6.08(1H. s). 3.67(4H, t). 
3.48(2H, t) 

Examples 28-42 

Examples 28-42 were prepared according to the general method of example 27 using the 
approiniate amines or phenols 

Example 28 

4-[(4-Methylcydohexy0amino]-6-morpholin-4-yftiyrimldine-2-cartroiiitrfle 
MS: APa(4^e) 302(M+1) 

IH NMR: (DMSO-d6) 5 7.21 -7.1 8(1H, d), 5.83(1H, s), 3.89(1H. bs). 3.88(4H, m), 
3.41(4H,m), 1.63-1.28(9H, m). 0.89(3H, d) 

Example 29 

4<4-CnUorophenoxy)^i-moip]iolin-4-ylp3Timidme-2-cariw 

MS: APCI(-ve)315(M-l) 

IHNMR: (DMSOd6) 5 7.53-7.20(4H, 2xd), 6.63(1H, s). 3.65-3.63(8H, m) 
Example 30 

4-[(4-CUoropheny0aiiuno]-Mdimethylammo)pyrimidine-2-carboiiitrile 

MS: APa(+ve) 274(M+1) 

IH NMR: (DMSO-d6) 5 9.57(1H, s), 7.55-7.34(4H, 2xd), 5.93(1H. s), 3.02(6H, m) 
Example 31 

4-[(l-Mediylpiperidin-4-yI)amino]-6-morphollii-4-ylpyi1midine-2-carbom 
tiifluoroacetate salt 
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MS: APCI(+ve) 303(M+1) 

IH NMR: (DMSO-d6) §9.36(1H, brs), 7.49 -7.47(1H, d), 5.76(1H, s), 3.92(1H. bm), 3.67- 
3.43(8H. 2xm), 3.34-3.10(4H, m), 2.75(3H, s), 2.07-1 .68(4H, m) 

s Example 32 

4-(Cyclohexylamino)^>-moiphoIin-4-ylpyrii^ 

MS: APCI(+ve) 288(M+1) 

IH NMR: (DMSO-d6) 5 7.23-7.21(lH, d), 5.73(1H, s% 3.62-3.42(9H, m), 1.83-1. 07(1 OH, 
10 m) 

Example 33 

4-[(4-CMoropheny0aiiiino]-6-pyiToUdin-l-y^yriinidine-2-car^ 

15 MS: APCI(+ve) 300(M+1) 

IH NMR: (DMSO-d6) 5 9.55(1H, s), 7.54-7.35(4H, 2xd), 5.79(1H, s), 3.38{4H, m), 
1.93(4H,m) 

Example 34 

20 4-[(6-CUoropyridinO-yOamjuao]-6-moipho]in-4-ylpyrimidine-2-carb 

MS: APCI(-ve) 315(M-1) 

IH NMR: (DMSO-d6) 5 9.83(1H, s), 8.55-8.49(lH, s). 8.06-8.02(lH, d), 7.49-7.46(lH, d), 
6.10(1H, s), 3.69-3.66(4H. m), 3.52-3.48(4H, m) 

25 

Example 35 

l-{6-[(4-CUorophenyl)ammo]-2-cyanopyrImidin-4-yl}-Li-prolinamide 



MS: APa(+ve) 343(M+1) 
30 IH NMR: (DMSO-d6) 5 9.33(1H, s), 7.57-7.24{4H, 2xd), 7.00(2H, bm), 5.81(1H, s), 4.31- 
3.38(3H, m), 2.26-1.26(4H, m) 



m 
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Example 36 

4-(4-Aiiiinopiperidin-l-yl)-6-[(4-cMorophenyl)aiiuno]pyri^ 
trifluoroacetate salt 

s 

MS: APCI(+ve) 329(M+1) 

IH NMR: (DMSO-d6) 5 9.66(1H, s), 7.88-7.36(7H, m). 6.15(1H, s), 4.23-4.20(2H, m), 
3.17-2.96(3H, m), 1.98-1.38(4H,m) 

10 Example 37 

4-[(4-ChIoroiAenyI)aminol-6-<4-p3nrroMdin-l-yIpiperidin-l-yl)pyrl^ 
carbonitrile, acetate salt 

MS: APCI(+ve) 383{M+1) 
15 IH NMR: (DMSO-d6) 5 9.57(1H, s), 7.53-7.35(4H, 2xd), 6.09(1H, s), 4.06-2.51(9H, m), 
1 .92-1.90(5H, m), 1.74- l.34(6H, m) 

Example 38 

4-l(4-Chlorophenyl)aminol-6-[(3-pyiTolidin-l-ylpropyl)aminoIpyiimidine^^ 
20 carbonitrile, trifluoroacetate salt 

MS: APa(+ve) 357(M+1) 

IH NMR: (DMSO-d6) 8 9.52(2H, m), 7.63-7.36(5H, 2xd+in), 5.92(1H, bs), 3.54-2.99(8H, 
m), 2.00-1 .84(6H,in) 

25 

Example 39 

tert-Butyl4-{6-[(4-cMorophenyl)aminol-2-cyanopyruiiidin-4-yl}piperaziiie-l- 
carboxylate 

30 MS: APCI(+ve) 41 5(M+1) 

IHNMR: (DMSO-d6) 5 9.66(1H, s), 7.52(2H, d), 737(2H, d), 6.07(1H, s), 3.54-3.51(4H, 
m), 3.44-3.41(4H, m), 1.42(9H, s) 
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Exa]iq>le 40 

4-{(4-ChlorophenyOainino]-6-(cydopropylamino)pyriinidIn 

MS: APCI(+ve) 286(M+l) 

IHNMR: (DMSO-d6) 8 9.65{1H, s), 7.80(1H. s), 7.53(2H, d), 7.37(2H, d), 6.08(1H, s), 
0.76-0.71(2H, m), 0,50-0.46(2H, m) 

Example 41 

4- [(4-Chlorophenyl)aiiiinol-6-piperazm-l-yIpyri]m 

MS: APCI(+ve) 315(M+1) 

IHNMR: (DMSO-d6) 5 9.62(1H, s), 7.53(2H, d), 7.37(2H, d), 6,07(1H, s), 3.46(4H, t), 
2.79(4H,t) 

Example 42 

(2S)-N-2— {6-[(4-CMorophenyl)a0unol-2-cyanopyrlmIdIii-4-yl}-N-l-^^ 

{6-[(4-cMorophcnyl)aminol-2-<5yanopyrlmid^ 

leiicinamide 

MS: APCI(+ve) 429(M+1) 

IH NMR: (DMSO-d6) 5 9.51(1H, s), 7.82(1H, d), 7.46(2H, d), 7.37(2H, d), 6.09(1H, s), 
4.87(1H, s), 3^67-3.47(6H, m), 3.35-3.25(2H, m), 1.66-1.53C2H, m), h48-L39(lH, m), 
0,92-0.89(6H,m) 

Example 43 

5- Cldoro-4-((4-clilorophenyl)ammol-6-moiT>holln-4-ylp3^^ 
{i)4-(S-Chloro-2,6-difluoropyrimldin-4-yl)morpholme 

Morpholine (0.774mg) was added to a solution of 5-cWoro-2,4,6-trifluoropyrimidine 
(1.5g), N,N-diisopropylethylainine (l-15g) in 1,4-dioxane (30ml) and stirred at room 
temperature for 1 6h. The mixture was partitioned between ethyl acetate and water, the 
organic layer dried (MgS04) and evaporated under reduced pressure. The residue was 



# 
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puriiHed by chromatography on silica eluting with 8% ethyl acetate in isohexane. Yield 
0.88g 

(B)S-Chloro-N-(4-chlorophcnyl)-2-fluoro-6-morpholin-4-^^ 

5 4-CMoroaniline (1.44g) was added to a solution of the product ftom step (i) (0.88g) and 
Nja-diisopropylethylamine {0.484g) in U4-dioxane (ISml) and isopropylalcohol (ISml) 
and the mixture heated at 1 lO^C for 6 days. The mixture was partitioned between ethyl 
acetate and water, the organics dried {MgS04), and evaporated under reduced pressure. 
The solid was triturated with ethyl acetate, filtered and the filtrate purified by 

10 chromatography on silica eluting with 3% ethyl acetate in toluene. Yield 0.28g 

MS: APCI(+ve) 343/5(M+l) 

(iu) 5-CMoro-4-[(4-cMorophenyl)aminol«6-morpholm-4-^^^ 

15 Sodium cyanide (0.057g) was added to a solution of the product fi-om step (ii) (0.2g) in 
dimethylsulphoxide (5ml) and the mixture stirred at room temperature. After 18h, the 
mixture was partitioned between ethyl acetate and water, ttte organics separated, washed 
with water, dried (MgS04) and evaporated under reduced pressure. The residue was 
purified by chromatography on silica elutmg with 5% ethyl acetate in toluene. Yield 0.09g 

20 

MS: APCI(-ve) 348(M-1) 

IHNMR: (DMSO.d6) 8 934(IH, s), 7.53(2H, d), 7.42(2H. d), 3.71(4H, t), 3.55(4H, t) 
Example 44 

25 4-((4-Chlorophenyl)aminDl-5-meAoxy-<-piperazin-l-ylpyrimld^ 
trifluoroacetate salt 

(i)5-Methoxy-2-tWoxodihydropyrimidme-4,6(lH,5H)-dione 

Thiourea (24g) and methoxymethyl malonate (34g) was added to a solution of sodium 
30 (1 2g) in methanol and the mixture heated under reflux for 1 Oh. The methanol was 

evaporated under reduced pressure, water (SOOml) added and extracted with etha*. The 
aqueous layer was acidified to pHl with cone, hydrochloric add, evaporated to -200ml 
and the predpitate filtered and dried. Yield 23g 



35 IH NMR: (DMSO-dS) 5 1 1.31(2H, s), 3.48(3H, s) 
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(u) 2-(EthyltMo)-S-methoxypyrimidme-4,6(lH,5B^ 

Ethyl iodide (1 1 .2xnl) was added dropwise to a stirred mixture of the product from step (i) 
(23g) and sodium hydroxide (6g) in water (400ml). After 16h the mixture was filtered, the 
filtrate acidified to pHl and the precipitate filtered, washed with water and dried. Yield 
17.8g 

IH NMR: pMSO-d6) 5 12.25(1H, s), 3.59(3H, s), 3.57(1H, s), 3.06(2H, q), 1 .28(3H, t) 
(ill) 4,6-Dichloro-2-(ethylthio)-5-'methoxypyrimidine 

A mixture of the product from step (ii) (17.8g) and N,N-diethylaniline (20ml) in 
phosphorus oxychloride (400ml) was heated at 100**C for 3h. The excess reagent was 
removed under reduced pressure and fee residue poured onto ice and extracted with ether. 
The ether layer was washed with water, dried (MgS04) and evaporated under reduced 
pressure. The residue was purified by chromatography on silica eluting with 5% ethyl 
acetate in isohexane. Yield 12.8g 

(iv) 6-CWoro-N-(4-chlorophenyI)-2-(ethyllMo)-S-metIioxypyrimldin-^ 

A solution of the product fi»m step (iii) (4g) and 4-chloroaniline (5.3g) in efhanol (40ml) 
was heated under reflux for 16h then the solvent removed under reduced pressure. The 
residue was partitioned betwera ethyl acetate and 2M hydrochloric add, tixe organics 
washed with water , dried (MgS04) and evaporated under reduced pressure. The residue 
was purified by chromatography on silica eluting with 10-15% ethyl acetate in isohexane. 
Yield 4.99 g 

MS: APCI(+ve) 330/20^+1) 

(v) 4-CUoro-6-[(4-cldorophenyI)amino]-S-metfaoxypyrimidine^^ 

A mixture of the product from step (iv) (4.9g) and 3-chIoroperoxybenzoic acid (1 Og, 
Aldrich 77% max.) in dichloromethane (1 50ml) was stirred at room temperature for 3h, 
washed with aqueous sodium metabisulphite solution, water, aqueous sodium 
hydrogencarbonate solution, water, dried ^gS04) and evaporated under reduced pressure. 
The solid was dissolved in dime&ylsulphoxide (40ml), sodium cyanide (1 .Ig) added and 
stirred for 2h at room temperature. The mixture was partitioned between etiiyl acetate and 
watCT, the organics dried (MgS04) and evaporated under reduced pressure. The residue 
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was purified by cliroinatography on sUica elutmg with 30% Cfthyl acetate in isohexane. 
Yield 3.23g 

MS: APCI(4-ve) 295/7(M+l) 

(v04-K4-CWorophCTyl)aiiiinol-S-meti»oxy-6-piperazln-l-ylp3nrl^ 

A solution of the product from step (v) (0.25g) and piperazine (0.366g) in tetrahydrofuran 
(8ml) was heated at 60**C for 6h then the solvent removed under reduced pressure. The 
residue was purified by RPHPLC 15-75% acetonitrile in aqueous trifluoroacetic acid. 
Yield 0.139g 

MS: APCI(+ve) 345(M+1) 

IHNMR: (DMSO-d6) 5 9.29{1H, s). 8.92(2H. s). 7.67(2H. d). 7.40(2H, d), 3.83-3.80(4H, 

m), 3.69(3H, s), 3.25-3.23(4H, m) 

Mpt230°C 

Examples 45-51 

Examples 45-51 were prepared accoFding to the method of example 44 using the 
appropriate amines 

Exaraq[»le45 

4-I(4-Chlorophenyl)aminol-5-methoxy-6-moipholin-4-yIpyrimidine-2-cari>omtrile 

MS: APCI{+ve) 346(M+1) 

IH NMR: (DMSO-d6) S 9.20(1H, s), 7.67(2H. d), 7.38(2H, d), 3.73-3.70(4H, m), 3.68(3H, 
s),3.63-3.61(4H,m) 

Mpt ne-c 

Example 46 

4-[(3S)-3-AmmopyrroUdin-l-yll-6-[(4-cliloropheny0amino]-5-methoxypyiimidlne-2- 
carbonitrile, triflnoroacetate salt 



MS: APCI(+ve) 345/7(M+l) 
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IH NMR: (DMSO-d6) 5 9.12(1H, s), 8.10{3H. s). 7.66(2H, d), 7.38(2H, d), 3.91-3.69(5H, 

m), 3.65(3H, s), 2.33-2.22(lH, m), 2.08-2.01(lH, m) 

Mpt345-7''C 

Example 47 

4-I(4<:hloropheny0aniinol-6-{4-I3-(dimethylanuno)propyllpiperaziii-l-yl}-5- 
methoxypyrimidine-Z-carbcmitrOe, bis-trlfluoroacetate salt 

MS: APCI(+ve) 430/2(M+l) 

IH NMR: (DMSCMi6) 90°C 5 8.94<1H, s). 7.64(2^ d), 7.35(2H, d), 3.81 (4H, bis), 
3.70(3H, s), 3.15-3.09(2H. m), 3.00(4H, bra), 2.86(2H, bra), 2.81(6H, s), 2.03-1.95(2H. m) 
Mpt 210-2-C 

Example 48 

4-[(4-<:hlorophciiyl)aminol-6Kdimethylamino)-5-meliioxypyiimldine-2-w 
MS: APCI(-ve) 302/4(M-l) 

IH NMR: (DMS0-d6) 9(yC 5 9.08(1H, s), 7.66(2H, d), 7.37(2H, d), 3.62{3H, s), 3.13(6H. 

s) 

Mpt 173°C 
Ebcample 49 

4-I(4-Cliloropheny0ammol-5-meflioxy'^3-oxopiperaziii-l-yl)pyrimidine-2- 
carbonltrile 

MS: APCI(-ve) 357/9(M-l) 

IH NMR: (DMSO-d6) 6 9.24(1H, s), 8.10{1H, s), 7.67(2H. d), 7.39(2H, d), 4.17(2H, s), 

3.85-3.83(2H, m), 3.66(3H, s), 3.32-3.29(2H, m) 

Mpt244°C 
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Example 50 

l-{6-[(4-CUoTOpheny0ainInol-2-cyano-5-methoxypyrinudm 
carboxamide 

5 MS: APCI(+ve) 387/9 (M+1) 

IH NMR: (DMSO-d6) 5 9.16(1H, s), 7.68(2H, d), 7,40-'7.35(3H, m), 6.89(IH, s), 4.34- 
4.25(2H, m), 3,65(3H, s), 3.07-2,92(2H, m), 2.35-2.40(lH, m), L90-1.51(4H, m) 

Example 51 

10 4-(4-Amlnop]peridin-l-yl)-6-K4-«UorophenyDammo1-5-met]ioxypy^ 
carbonltrUe, trifluoroacetate salt 

MS: APCI(+ve) 359/61 (M+1) 

IH NMR: (DMS0^6) 8 9.20(1H, s), 7.93(3H, s), X67(2H, d), 7.39(2H, d), 4.36-4.32(2H, 
15 m), 3,66(3H, s), 3.08-3,01(2H, m), 2.00-L97(2H, m), 1,57-1.54(2H, m) 

Example 52 

5-Ammo-4-[(4-chlorophenyl)amino]-6-morpholin^ylpynmldlne-2-car^ 

20 (I) N<4-Chlorophenyl)-6-morpholin-4-yl-5-iutro-2-(propyltluo)py^ 

Morpholine (LSlml) was added diopwise to a stirred solution of 4,6-dichloiio-5-ratro-2- 
thiopropyl pyrimidine (4g), N,N-diisopropylamine (7ml) in dichloromethane (SOml) at 
0°C. After Ih, 4-chloroaniIiiie (1 .9g) was added, the mixture stirred at room temperature 
for 24h, then heated imder reflux for 24h. The mixture was partitioned between 
25 dichloromethane and 2M hydrochloric acid, the organics washed with water, dried 
(MgS04) and evaporated imder reduced pressure. Yield 5g 

MS: APCI(+ve) 410/2 (M+1) 

30 (u)4-[(4-Chlorophenyl)amino]-6-moipholm-4-yl-5-iutropyrimidM 

A mixture of the product from step (i) (5g) and 3-chloroperoxyben2oic acid (1 2g, Aldrich 
77% max.) in dichloromethane (200ml) was stirred at room temperature for 2h, washed 
with aqueous sodium metabisulphite solution, water, aqueous sodium hydrogencaibonate 
solution, wata-, dried (MgS04) and evaporated under reduced pressure. The solid was 




dissolved in dimethylsulphoxide (30ml), sodium qranide (2g) added and stirred for Ih at 
room temperature. Water (500ml) was added and the solid filteied, washed with water, 
dried and die residue triturated with ether. Yield 1 .7g 

5 MS: APa(+ve) 361/3 (M+1) 

^5-Anmio-4-I(4-cWorophenyl)amino]-6-morpholin-4-ylpyriinidin^^ 

The product from step (ii) (1.7g) and 10% palladium on charcoal (0.2g) in efliyl acetate 
(300ml) was hydrogenated at 2Bar for 8h, filtered through celite and the solvent 
10 evaporated under reduced pressure. Yield l,05g . 

MS: APCI(+ve) 329/331 (M+l) 

IH NMR: pMSO-d6) 5 8.66(ia s), 7.62(2H, d), 7.39(2H, d), 5.53(2H, s), 3.78-3.76(4H, 
m). 3.08-3.06(4H, m) 
15 Mpt253-4°C 

Examide 53 

S-Aiiiino-4-I(4-CWorophcnyl)aminol-^cthylainino)KrriiiddIne-^ 

Example S3 was prepared according to the general method of ^cample 52 using the 
20 appropriate amine 

MS: APCI(+ve) 289/91(M+l) 

IH NMR: (DMSCNi6) 8 8.19(1H. s), 7.50(2H, d). 7.31(2H, d), 6.52(1H, t), 5.20(2H, s), 
3.41-3.35(2H,m), L18(3H,t) 
25 Mpt2U-2'>C 
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Measurement of Cathepdn S activity. 

QFRET Technology (Quenched Fluorescent Resonance Energy Transfer) was used to 
measure the inhibition by test compounds of Cathepsin S-mediated deavage of the 
synflietic peptide Z-Val-Val-Arg-AMC. Ojmpounds were screened at five concentrations 
in duplicate and the pICso values rqported. 

Synthetic substrate. 20nM [final]Z-Val-Val-Arg-AMC in phosphate buffer were 
added to a 96 well black Optiplate. The assay plates were pre-read for compound auto 
fluorescence on SpectraMax Gemini at 355nM excitation and 46anM emission. 250pM 
[final] rHuman Cathepsin S in phosphate buffer was added and incubated for 2h at room 
temperature on the SpectraMax Gemini, taking readings every 20min at 355nM excitation 
and 460nM emission. 

Activity Based template (5PTB-8) used the auto fluorescent corrected data to calculate 
the percentage inhibition for each compound concentration using the relevent plate 
controls. This data was used to construct inhibition curves and pICso estimated by non- 
linear regression using a 4 parameter logistic model. 
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CLAIMS 

1 . A compound of formula (I) or a salt or solvate th^eof: 



N 




(D 

in which: 

X is N or CA where A is hydrogen, halog^ CHR^R^ OR^ NRV, 
SR^ 

R^ and R^ are independently hydrogen, Ci^ alkyl or C3-6 cycloalkyl both of which can 
optionally contain one or more O, S or NR"* groups where R* is hydrogen or Ci-6 alkyl, and 
can be optionally substituted by aryl, heteroaryl, NR^^ where and R* together with the 
nitrogen atom to whidi they are attached form a 4-7 membered ring optionally containing a 
further O, S, NR\ or R2 and R3 together with the nitrogen atom to whidi they are attached 
form a 4-7 monbered ring optionally containing a further O, S, NR* groiq>, or R2 and R3 
are aiyl or heteroaryl groups. 

Aryl or heteroaryl groups are both optionally substituted by halogen, amino, hydroxy, 
cyano, nitro, carboxy, CONRV, SO2NRV, S02R'^, tiifluoromethyl, NHS02R^ 
NHCOR^ ethylenedioxy, methylenedioxy, Ci-e alkyl, C^e alkoxy, NR^R* or SR^ where R^ 
and R^ are indepmdently hydrogen or Ci^ alltyl; 

R and R* are independently a group Y(CH2)pR^ where p is 0, 1, 2 or 3 and Y is O or KR}^ 
where R'° is hydrogen, Ci^ alkyl or Ca^ cycloalkyl; 

and R^ is hydrogen, Ci^ alkyl which can optionally contain one or more O, S orNR'* 
groups where R"* is hydrogen or alkyl, or a 3 to 7-membered saturated ring optionally 
containing a carbonyl group, one or more O, S or N atoms, or an aryl or heteroaryl group 
containing one to four heteroatoms selected from O, S or N, the saturated ring, aryl and 
hetm>aryl groups all being optionally substituted by halogen, amino, hydroxy, cyano, 
nitro, caiboxy, CONR'R^ SO2NRV, SC^R^, trifluoromethyl, NHSOzR"*, NHCOR^*, 
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ethylenedioxy,methylenedioxy, C^galkyl, C^alkoxy, SR' or NR^^R'^ where R^* andR*" 
are independently hydrogen, C|^ alkyl or together with the nitrogen atom to which they are 
attached fonn a 5- or 6-inenibered saturated ring optionally containing a further O, S or 
NR"* group; 

orR/R' isagroupNR'^'CCHR^^) CONR^R^ or NR'^(CH2)qCONR'R' where q is l,2or3; 
or R/R* is a group NR^^R** where R*^ and R*^ together with the nitrogen atom to which 
they are attadied form a 4 to 7-membered saturated ring optionally containing a carbonyl 
group, O, S or N atom and optionally substituted by Ci-6 alkyl, amino, hydroxy, CO2C1.6 
alkyl, halogen, NR'R^ NR^R^ Ci-6 alkylNR^^R*^ where R^^ and R^^ are independently 
hydrogen or Cue alkyl, CONR'^R^^ where R^^ and R^^ are independently hydrogen or Ci-e 
alkyl, or optionally substituted by aryl, phenoxy, COphenyU or a heteroaryl group, the 
latter four groups being optionally substituted by halogai, amino, hydroxy, cyano, nitro, 
caiboxy. CX)NR^R^ SQzNRV, S02R^ trifluoromefhyl, NHS02R^ >lHCOR^ 
ethylenedioxy, methylenedioxy, Ci-e alkyl. Cue alkoxy, SR^ or NR*^R^^ where R^' and R^^ 
are independently hydrogen, alkyl or together with the nitrogen atom to which they are 
attached fomt a 5- or 6-membered saturated ring optionally containing a further O, S or 
NR'* group; 

and pharmaceutically accq)table salts or solvate thereof, 

2. A compound according to claim 1 in which X is CH, NHR\ OR^ where R^ is 
hydrogen or Ci-6 alkyl. 

3. A compound according to claim 1 or 2 in which R is a group Y(CH2)pR' where p is 0 
or I and Y is MR* where R* is hydrogen and R'' is substituted phrayl. 

4. A compound according to any one of claims 1 to 3 in which R^ is a group NR'^R'"* 
where R'^ and R^'* together with the nitrogen atom to which they are attached form a 
moapholine ring, pipoidine or piperazine ring optionally substituted. 

5. A compoimd according to any one of claims 1 to 3 in which R* is a group NR^*^ 
where R"° is H or Ci^ alkyl and R* is Ci^ alkyl which can optionally contain one or more 
O, S or NR"* groups where R"* is hydrogen or Ci^ aOsyl 



6. A compoimd of formula (I) selected from: 

4-[(4-Chlorophmyl)amino]-6-(dimethylamino)- 1 ,3,5-triazine-2-catbonitrile. 



m 
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4-Morpholin-4-yl-^-(4-phenoxypiperidin-l-yl)-l,3,5-triazin 
4-[(4<:Morophenyl)amino]-6-morpholjn-4-yl-13,5-triazm 

4-(7-Azabicyclo[2.2. 1 ]hept-7-yl)-6-[(4-chlorophenyl)ainino]-l ,3,5-triazmc-2-caibonitrile, 
4-[(4-CMoTophenyl)amino]-6-pym>Udin-l-yl-l,3,5-triazm 
5 4-[(4-CMorophenyl)amino]-6-piperidin-l-yl-13,5-tri^ 
4-[(4-CMorophenyl)amino]-6Keflq^lani^ 
4-[(4-Chlorophenyl)amino]-6-(3-hydro5cypyiToU 

4-[(4-Chlorophenyl)aniino]-6-[(2-piperidin-l -ylethyl)anuno]-l ,3,5-triazine-2-carbonitrile, 
4-[(4-Chlorophenyl)anuno]-6-(4-phenylpiperidin«l-yl>l,3,5-triaz^ 
10 4-[(3-Chloroben2yl)amino]-6-(dimethylamino)- 1 ,3,5-triazine-2-carbonitrile, 

4-Moipholin-4-yl-6-t(4-moipholm-4"ylph«iyl)aimno]- 1 ,3,5-triazine-2-carbomtiile, 
4-(2,3-Dihydro-l ,4-bCTZodioxin-^-ylammo)-6-moi^^ ,3,5-triazme-2- 
carbonitrile, 

4-Moipholin-4-yl-6-(3-phenylpiperidin-l-yl)-l,3,5-triazine-2 
15 4-(l,4'-Bipiperidm-r-yl)-6-morpholin-4-yl-l,3,5-triazine-2-caA 
4-[4<lH-Imidazol-l-yl)piperidm-l-yl]-6-moipholin-4-yl-l,3,5-tri 
4_[4-(4.CWoioben2oyl)piperidin-l-yl3-6-morpholin-4-yl-U3,5-tri 

4-[4-(5-Chloropyridin-2-yl)piperazin- 1 -yl]-6-inoTpholin-4-yl-l ,3,5-triazine-2-carbonitrile, 

4-Morpholin-4-yl-6-{[3-(2-oxopyrrolidin-l-yl)pn)pyl]amm^ ,3,5-triazme-2-carbonitrile, 
20 l-(4<:yano-6-marpholiQ-4-yl-l,3,5-tria2in-2-yl)-N,N^Ket^^^ 

4-[4-(2-Methoxyphenyl)pipera2in- 1 -yl]-6-morpholin-4-yl- 1 ,3,5-triazine-2-carbonitrile, 

N^2'-K4-Cyano-6-morpholin-4-yl-13,5-tria2in-2-yl)-N-l-^^ 

morpholin-4'yl-l,3,5-triazin-2-yl)-N-isobutylglycyl]morpholin^ 

isobutylglycinamide, 
25 4-MoiphoUn-4-yl-6-[(2-pyridin-3-ylethyl)ainmo]-l ,3,5-triazine-2-caibonitrile, 

4-{[2K2-Fuiyl)e1hyl]amino}-6-moipholin-4-yl-l,3,5-triazm 

4-[(4-CMoroph«tiyl)aiiimo]-6-(4-methylpiperazin 

4-Azetidin-l-yl-6-[(4-cWorophenyl)amino]-l,3,5-triazine-2-carbom 

4-[(4-CWorophenyl)ainino]-6-moTpholin-4-ylpyritmdine-2-caxbom 
30 4-[(4-Methylcyclohexyl)amino]-6-moiphoUn-4-ylpyrimidine-2-c^^ 

4^4-C1ilorophenoxy)-6-morpholin-4-ylpyriinidine-2-car^ 

4-[(4-Chlorophenyl)anuno]-6-(dimethylaiiuno)pyrim 

4-[(l-Methylpiperidm-4-yl)aniino]-6-morpholin-4-ylp 

4-(C^cloh©cylaniino)-6-moipholin-4-ylpyrimidine-2-<^^ 
35 4-[(4'Chlorophenyl)ainino]-6-pyrrolidm- 1 -ylpyrimidine-2-carbomtrile, 

4-[(6<Jhloropyridin-3-yl)amino]-6-moiphoUn-4-ylpyrim 
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l-{6-[(4-CMorophenyl)amino]-2-cyanopyriimdin^^ 
4<4-Aminopiperidin-l-yl)-6-[(4-chlorophenyI)aniino]py^ 

4-[(4-Chlorophenyl)amino]-6-(4-pyrrolidm- 1 -ylpiperidin- 1 -yl)pyrimidine-2-carbonitrile, 
4-[(4-CWorophenyl)amino]-6-[(3-pyiTolidin-l-ylpropyl)amino]py^ 

tert-Butyl 4-{6-[(4-ddorophe{ttyl)amino]-2-cyanopyrim 

4-[(4-Chlorophenyl)amiBo]-6-(cyclopropylaii^ 

4- [(4-Chlorophenyl)ainino]-6-piperazin-l-ylpyimai^^ 
(2S)-N~2— {6«[(4-Chlorophenyl)amino]-2-cyanopyrimidin-4-yl} 
{6-[(4-cMorophenyl)amino]-2-cyaiiopyriinidin-4-yl}-L-l^^ 
leucinamide, 

5- CMoro-4-[(4-chlorophenyl)amino]-6-morphoUn-4-ylpyrim 
4-[(4-Chlorophenyl)aimno]-5-methoxy-^-pipeiaz^ 
4-[(4-Chloropheayl)aimno3-S-m^oxy-6-moipholm-4^ 
4-[(3S)-3-AminopyiTolidin-l-yl]-6-[(4-cMotophOTyl)amino]-^ 
carbonitrile, 

4-[(4-CWorophenyl)amino]-6-{4-[3<dime1hylainino)piX)pyl]^^^ 
methoxypyrirnidine-2-carbonitrile, 

4-[(4-CUorophenyl)aiiuno]-6-(dim€thylamino)-5-methoxypyri^ 
4-[(4-CMorophOTyl)amino]-5-methoxy-6-(3-oxopiperazin-l-yl)p^ 
1 - {6-[(4433lorophenyl)aniino3-2-cyano-5-me1hoxypyriim 
carboxamide, 

4- (4-Aimnopip€ridin-l-yl)-6-[(4-d)lorophenyl)amino]-5-m^ 
carbonitrile, 

5- Ammo-4-[(4-cMorophenyl)amino]-6-morpholm-4-ylpyr^ 
5-Ainino-4-[(4-CWorophenyl)ammo]-6-(ethylanuno)pyrim 
and pharmaceutically acceptable salts thereof. 

7. A compound of formula (I) as defined in any one of claims 1 to 6 for use in therapy. 

8. A pharniacexitical composition which comprises a compound of the fomiula (I) as 
defined in any one of claims 1 to 6 or a pharmaceutically acceptable salt thereof and a 
pharmaceutically acceptable diluent or carrier. 

9. A method for producing inhibition of a cysteine protease in a manrnial, such as man, 
in need of such treatment, which comprises administering to said mammal an effective 
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amount of a compound of ttie present invention as defined in any <me of claims 
phaimaceutically acc^table salt thereof. 
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ABSTRACT 



The present invention relates to compounds and compositions for treating diseases 
associated with cysteine protease activity. The compounds are reversible inhibitors of 
cysteine proteases S, K, F, L and B. Of particular interest are diseases associated with 
Cathepsin S. In addition this invention also discloses processes for the preparation of such 



inhibitors. 



